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Abstract of JP2000282219 

PROBLEM TO BE SOLVED: To easily remove an organic film deposited on a mask without using 
etching by plasma and without breaking a vacuum by subjecting the organic film to heating treatment. 
SOLUTION: Since an organic film is evaporated or sublimated at a relatively low temp, (about <=300 
deg.C) in a vacuum, by heating the mask to a temp, higher than the evaporating temp, or sublimating 
temp, of the material deposited on the mask, the film can be removed. The evaporated content of the 
film deposited on the mask redeposits on a part low in temp, of a deposition preventive board or the 
like. Furthermore, in the case there is a shutter for preventing radiation heat directly above an 
evaporating source crucible, the organic material in the crucible does not evaporate. Since the 
exchange of the mask at the time of maintenance is not required, the positioning of the mask may be 
executed only at the time of its setting at first. For heating the mask, a method of using a heater 
capable of radiation heating or conduction heating, a method of directly flowing electric current through 
the mask and generating Joule heat, a method by induction heating, or the like, can be given. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mask reproduction method for organic film vacuum deposition characterized by 
removing the organic film adhering to said mask in the reproduction method of a mask of 
removing the organic film which adhered to said mask by the organic film vacuum deposition 
using a mask, without breaking a vacuum by heat-treatment. 

[Claim 2] The mask reproduction method for organic film vacuum deposition according to claim 
1 characterized by said heat-treatment removing the organic film which ****(ed) the mask more 
than the evaporation temperature of an organic material of an organic film, or sublimation 
temperature, and adhered. 

[Claim 3] The mask reproduction method for organic film vacuum deposition according to claim 
1 or 2 characterized by for said heat-treatment using the heater which can carry out radiation 
heating or conduction heating, and removing the organic film which ****(ed) the mask more 
than the evaporation temperature of an organic material of an organic film, or sublimation 
temperature, and adhered. 

[Claim 4] The mask reproduction method for organic film vacuum deposition according to claim 
1 or 2 characterized by said heat-treatment removing the organic film which sent direct current, 
****(ed) said mask on said mask more than the evaporation temperature of an organic material 
of an organic film, or sublimation temperature, and adhered to it with Joule heat. 
[Claim 5] The mask reproduction method for organic film vacuum deposition according to claim 
1 or 2 characterized by said heat-treatment removing the organic film which ****(ed) said mask 
by induction heating more than the evaporation temperature of an organic material of an 
organic film, or sublimation temperature, and adhered. 

[Claim 6] Organic film vacuum deposition equipment characterized by providing a mask 
reproduction means to remove the organic film which adhered to the mask by organic film 
vacuum deposition in the organic film vacuum deposition equipment which consists of an 
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evaporation source, a mask, a vacuum chamber, and the exhaust without breaking a vacuum 
by heat-treatment. 

[Claim 7] The heater at which said mask reproduction means can carry out radiation heating or 
conduction heating of the mask, Organic film vacuum deposition equipment according to claim 
6 which consists of a heating means to remove the organic film which ****(ed) the mask at the 
heater more than the evaporation temperature of an organic material of the organic film which 
consisted of power supplies which can control the temperature of this heater, and adhered to 
said mask, or sublimation temperature, and adhered. 

[Claim 8] Said mask reproduction means consists of power supplies which can control the 
temperature of the wiring which can send current through a mask, feeding through, and said 
mask. Organic film vacuum deposition equipment according to claim 6 which consists of a 
heating means to remove the organic film which ****(ed) the mask with the Joule heat of 
current more than the evaporation temperature of an organic material of the organic film 
adhering to said mask, or sublimation temperature, and adhered. 

[Claim 9] Said mask reproduction means consists of an induction coil for carrying out induction 
heating, and a high frequency power supply for induction heating. Organic film vacuum 
deposition equipment according to claim 6 which consists of a heating means to remove the 
organic film which ****(ed) the mask by electromagnetic induction more than the evaporation 
temperature of an organic material of the organic film adhering to said mask, or sublimation 
temperature, and adhered. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reproduction method of a mask and 
equipment from which the organic film adhering to the mask which mask membrane formation, 
such as an organic electroluminescence display, used for membrane formation of a required 
organic film is removed, concerning the mask reproduction method.for organic film vacuum 
deposition, and equipment. 
[0002] 

[Description of the Prior Art] Patterning by the mask membrane formation technology in which 
the mask was used by the organic film vacuum deposition method is carried out to 
manufacture of the display of organic electroluminescence etc. If an organic film accumulates 
on said mask, the opening of said mask will raise a **** ball, or a pattern gap occurs under the 
influence of the organic deposited film, and it becomes the poor cause of an element. Opening 
a vacuum chamber wide to the atmosphere, and, removing the organic film which took out and 
deposited said mask generally [ in order to prevent this ], or exchanging for a new mask is 
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performed. The method of removing an organic film is the reproduction method of a mask with 
common shaving off an organic film by the method of taking out to the atmosphere and melting 
an organic film by the organic solvent, and a method like blast processing. 
[0003] [ moreover, the removal method of the deposition film in the inside of the vacuum in the 
conventional vacuum processing unit ] For example, as it is in JP.H8-319586.A, pass etching 
gas 14 to the vacuum chamber 5 which has the electrode 12 for plasma shown in drawing 5 , 
and the opposite ground electrode 13, it is made to generate plasma, and the method of 
etching a film (remains output) is performed to it. 

[0004] Generally this method is used for film removal of the plasma CVD equipment which had 
an electrode for plasma generating in the vacuum chamber, and an etch apparatus, and 
removal of a by-product, and is not used for the sputtering equipment which has membrane 
formation material in a vacuum chamber. This is because the charge of a target material by 
which bonding was carried out will be etched into a cathode. 
[0005] 

[Problem to be solved by the invention] As mentioned above, in mask membrane formation of 
an organic electroluminescence display etc., if membrane formation is continued without 
removing the film adhering to a mask, a poor pattern gap and a poor pattern with the **** ball 
of said mask will be generated. Then, cleaning or exchange of a mask is needed. If highly 
minute-ization of a pattern progresses, the **** ball of a mask will become remarkable. 
[0006] Moreover, if an organic material is hygroscopic and neither the ** gas of jnaterial nor 
drying is fully performed, as for the organic EL device etc., it is known that a life will fall 
remarkably. In order to remove the organic film adhering to a mask, once it will open a vacuum 
chamber to the atmosphere, moisture removal of a vacuum chamber and an organic material 
etc. will require time very much, by the time it makes it return to the state where membranes 
can be formed, and manufacturing efficiency will fall. 

[0007] Moreover, when said mask is exchanged, it is necessary to perform position ****** of 
said mask each time. It is necessary to carry out position ****** of this work in the accuracy of 
several [ tens to ] micrometers, and work is complicated and it is necessary to attach the 
monitor mechanism which a position adjustment mechanism and position ****** can check. 
[0008] Moreover, the method of generating plasma which is in JP,H8-319586,A and removing 
a film in a vacuum is unsuitable for the vacuum deposition of an organic film for the following 
Reasons. 1 . The electrode for generating plasma only for membranous etching and a power 
supply are needed. 2. Since etching gas is used for plasma etching, equipment of an exhaust 
gas processing unit, a gas transfer unit, etc. is needed. If gas processing equipment is 
satisfactory if established equipment can be used, but it is going to furnish it newly, a large 
amount of expense is required. 3. If you are going to make it add an etching electrode and a 
power supply to the inside of organic film vapor deposition equipment, the structure of an 
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electrode shield and insides, such as the feeding through for high frequency, will become very 
complicated. 4. Therefore, it may be removed to an organic material in an evaporation source 
crucible radically [ the reactant gas generated by plasma ] as a problem of etching by plasma. 
In the organic film vapor deposition method, it is necessary to remove only the organic film 
adhering to said mask. 

[0009] This invention is made in order to improve the fault of such conventional technology. It 
aims at offering the mask reproduction method for organic film vacuum deposition and 
equipment which can be removed easily without using etching by plasma, without opening a 
vacuum chamber for the organic film which adhered to said mask in a vacuum chamber in the 
organic film vacuum deposition method to atmospheric pressure. 
[0010] 

[Means for solving problem] That is, invention of the first of this invention is the mask 
reproduction method for organic film vacuum deposition characterized by removing the organic 
film adhering to said mask, without breaking a vacuum by heat-treatment in the reproduction 
method of a mask of removing the organic film which adhered to said mask by the organic film 
vacuum deposition which used the mask. 

[0011] Said heat-treatment is characterized by removing the organic film which ****(ed) the 
mask more than the evaporation temperature of an organic material of an organic film, or 
sublimation temperature, and adhered. As for said heat-treatment, it is desirable to use the 
heater which can carry out radiation heating or conduction heating, and to remove the organic 
film which ****(ed) the mask more than the evaporation temperature of an organic material of 
an organic film or sublimation temperature, and adhered. As for said heat-treatment, it is 
desirable to remove the organic film which sent direct current, ****(ed) said mask on said mask 
more than the evaporation temperature of an organic material of an organic film or sublimation 
temperature, and adhered to it with Joule heat. As for said heat-treatment, it is desirable to 
remove the organic film which ****(ed) said mask by induction heating more than the 
evaporation temperature of an organic material of an organic film or sublimation temperature, 
and adhered. 

[0012] Invention of the second of this invention is organic film vacuum deposition equipment 
characterized by providing a mask reproduction means to remove the organic film which 
adhered to the mask by organic film vacuum deposition without breaking a vacuum by heat- 
treatment in the organic film vacuum deposition equipment which consists of an evaporation 
source, a mask, a vacuum chamber, and the exhaust. 

[0013] The heater at which said mask reproduction means can carry out radiation heating or 
conduction heating of the mask, It is desirable to consist of a heating means to remove the 
organic film which ****(ed) the mask at the heater more than the evaporation temperature of an 
organic material of the organic film which consisted of power supplies which can control the 
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temperature of this heater, and adhered to said mask, or sublimation temperature, and 
adhered. 

[0014] Said mask reproduction means consists of power supplies which can control the 
temperature of the wiring which can send current through a mask, feeding through, and said 
mask. It is desirable to consist of a heating means to remove the organic film which ****(ed) 
the mask with the Joule heat of current more than the evaporation temperature of an organic 
material of the organic film adhering to said mask or sublimation temperature, and adhered. 
[0015] It is desirable to consist of a heating means to remove the organic film which ****(ed) 
the mask by electromagnetic induction more than the evaporation temperature of an organic 
material of the organic film which said mask reproduction means consisted of an induction coil 
for carrying out induction heating and a high frequency power supply for induction heating, and 
adhered to said mask, or sublimation temperature, and adhered. 
[0016] 

[Mode for carrying out the invention] This invention is explained in detail hereafter. The mask 
reproduction method for organic film vacuum deposition of this invention is characterized by 
removing the organic film adhering to said mask, without breaking a vacuum by heat-treatment 
in the organic film vacuum deposition method of having used the mask. 
[0017] The organic film vacuum deposition equipment of this invention the ** aforementioned 
mask in the organic film vacuum deposition equipment which consists of an evaporation 
source, a mask, a vacuum chamber, and the exhaust Moreover, radiation heating, Or it 
consists of a heater which can carry out conduction heating, and a power supply which can 
control the temperature of said heater, the heater which can carry out radiation heating or 
conduction heating of said mask more than the evaporation temperature of an organic material - 
adhering to said mask, or sublimation temperature - ********** - things are made - Or the 
evaporation temperature of an organic material which consisted of wiring which can send 
current through the ** aforementioned mask, feeding through, and a power supply which can 
control the temperature of said mask, and adhered to said mask Or more than sublimation 
temperature, send current through said mask and on it [with Joule heat ] said mask -- 
********** „ cons i s ting of that things are made or an induction coil for ** induction heating 
carrying out, and a high frequency power supply for induction heating - said mask - 
electromagnetic induction - the evaporation temperature of material, or more than sublimation 
temperature - ********** - it is characterized by making things. 

[0018] In order to remove a film as mentioned above, when air opening is carried out, moisture 
removal of a vacuum chamber and an organic material etc. is taking time very much, before 
making it return to the state where membranes can be formed, and the conventional problem 
is that a complicated position ****** mechanism and a monitor mechanism are required for 
position ****** of said mask. 
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[0019] Moreover, there is a problem therefore removed to an organic material in an 
evaporation source crucible radically [ the reactant gas generated by being invested a large 
sum, such as etching gas, and a plasma power supply, an electrode, exhaust gas processing 
equipment, and plasma ] in film removal like before in a vacuum. 

[0020] The organic film was able to be removed in this invention, without using etching by 
plasma, without opening the film adhering to said mask in a vacuum chamber to atmospheric 
pressure by the above-mentioned method. 

[0021] Since an organic film is evaporated or sublimated at a comparatively low (about 300 
degrees C or less) temperature in a vacuum, it can remove a film by heating said mask to high 
temperature from the evaporation temperature or sublimation temperature of the material 
adhering to said mask. By this heating machine style, the organic film adhering to said mask 
evaporates, and the material which evaporated re-adheres to a portion with a low temperature 
of an adhesion-proof board etc. 

[0022] Moreover, according to this method, if there is a shutter for radiant heat prevention to 
right above an evaporation source crucible, an organic material in an evaporation source 
crucible will not ************. Since said mask exchange at the time of a maintenance could not 
be found, it was able to check that the reproducibility of patterning after removal of an organic 
film was good that what is necessary is just to perform said mask position ****** when setting 
first. 

[0023] The following three means are mentioned as said mask heating method.. 

1. Heat said mask at the heater which can carry out radiation heating or conduction heating. 

2. Send direct current through said mask and heat with Joule heat. 

3. Heat said mask by electromagnetic induction with an induction-heating coil and a high 
frequency power supply. 

[0024] Although films, such as a metal complex of a TORIA reel amine system compound, a 
phtalo SHIANIN system compound, and the Kino Lynne system compound, a SUCHIRUBEN 
system compound, an OKISAJIAZORU system compound, a condensation aromatic series 
ring, and a hetero ring system compound, are mentioned as an organic film used in this 
invention, for example Of course, it is not limited to these. 
[0025] 

[Working example] An example is given to below and this invention is concretely explained to 
it. 

[0026] Example 1 drawing 1 is the schematic view showing one embodiment of the mask 
reproduction method for organic film vacuum deposition of this invention. This drawing 1 is the 
figure having shown how to remove the film which adhered to the mask using the heater. A 
mask for 1 to carry out a substrate and a substrate holder, and for 2 carry out patterning vapor 
deposition of the organic material at a substrate, An evaporation source for a shutter for 3 to 
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manage membrane formation time and 4 to evaporate membrane formation material, A 
vacuum chamber for 5 to maintain the pressure which can be vapor-deposited, the adhesion- 
proof board which prevents carrying out film deposition of 6 to an unnecessary portion, the 
power supply which 7 can temperature control for heaters, and 8 show the heating heater (the 
sheath heater was used this time) for removing the material which carried out film deposition to 
the mask. 

[0027] The experiment method and a result are shown below. After exhausting vacuum- 
chamber 5 internal-pressure power to 1x10-4 or less Pa, an evaporation source 4 (Knudsen 
cell) is controlled at about 250 degrees C. It checks that vapor deposition speed is stabilized 
by a crystal type film thickness monitor (about 0.2 nm/s), a shutter 3 is opened, and membrane 
formation is started. It checks that 0.3-micrometer film thickness has carried out film deposition 
by the crystal type film thickness monitor, and a shutter 3 is shut. This film thickness was 
formed 10 times and the formed pattern was measured. 

[0028] The total film thickness adhering to a mask is about 3 micrometers. The mask pattern 
for a test is shown in drawing 2 . In a hole, a 50-micrometer angle is carried out, and, as for the 
hole interval, 30-micrometer patterning is carried out. In the 1st membrane formation, after 10 
times membrane formation became an error (46 micrometers - 49 micrometers) to membrane 
formation having been completed in the error span (49 micrometers - 50 micrometers). 
[0029] Here, the mask was heated at 300 degrees C in the vacuum, it held for 10 minutes, the 
film was removed, and the degree membrane formation of re-[ waiting ] was performed for 
becoming normal temperature. The result of having measured the pattern was settled in the 
error span (49 micrometers - 50 micrometers). From this result, it can be judged that the film 
adhering to a mask was removed by heating a mask. 

[0030] Example 2 drawing 3 is the schematic view showing other embodiments of the mask 
reproduction method for organic film vacuum deposition of this invention. This drawing 3 is the 
figure having shown how to remove the film which sent direct current through the mask, heated 
the mask with Joule heat, and adhered to the mask. A mask for 1 to carry out a substrate and 
a substrate holder, and for 2 carry out patterning vapor deposition of the organic material at a 
substrate, A vacuum chamber for an evaporation source for a shutter for 3 to manage 
membrane formation time and 4 to evaporate membrane formation material and 5 to maintain 
the pressure which can be vapor-deposited, the adhesion-proof board which prevents carrying 
out film deposition of 6 to an unnecessary portion, and 7 show the SURAI duck power supply 
for mask heating. 9 shows the feeding through for introducing current in a vacuum chamber. 
10 shows the wiring in a vacuum chamber. 

[0031] The same experiment as an example 1 was conducted. The experiment method and a 
result are shown below. After exhausting vacuum-chamber internal pressure power to 1x10-4 
or less Pa, an evaporation source (Knudsen cell) is controlled at about 250 degrees C. It 
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checks that vapor deposition speed is stabilized by a crystal type film thickness monitor (about 
0.2 nm/s), a shutter is opened, and membrane formation is started. It checks that 0.3- 
micrometer film thickness has carried out film deposition by the crystal type film thickness 
monitor, and a shutter is shut. This film thickness was formed 10 times and the formed pattern 
was measured. 

[0032] The mask pattern for a test used the same thing as an example 1 . In the 1st membrane 
formation, after 1 0 times membrane formation became an error (46 micrometers - 49 
micrometers) to membrane formation having been completed in the error span (49 
micrometers - 50 micrometers). Here, the voltage of the SURAI duck power supply was set up 
and the degree membrane formation of re-[ waiting ] was performed for heating and holding for 
10 minutes, removing a film and becoming normal temperature so that it might become 300 
degrees C about a mask in a vacuum. The result of having measured the pattern was settled 
in the error span (49 micrometers - 50 micrometers) like the example 1 . From this result, it can 
be judged that the film adhering to a mask was removed by heating a mask. 
[0033] Example 3 drawing 4 is the schematic view showing other embodiments of the mask 
reproduction method for organic film vacuum deposition of this invention. This drawing 4 is the 
figure having shown how to remove the film which adhered to the mask using induction heating 
as the mask heating method. 7 showed the high frequency power supply for induction heating, 
and used the power supply with a frequency of 10kHz this time. An induction-heating coil for 
feeding through for 9 to introduce high frequency in a vacuum chamber and 10 to carry out 
wiring in a vacuum chamber, and for 1 1 carry out induction heating of the mask is shown. As 
for the induction coil, the insulating processing for electric discharge prevention (ceramic 
coating) is made. 

[0034] The same experiment as an example 1 was conducted. The experiment method and a 
result are shown below. After exhausting vacuum-chamber internal pressure power to 1x10-4 
or less Pa, a (Knudsen cell) is controlled for an evaporation source at about 250 degrees C. It 
checks that vapor deposition speed is stabilized by a crystal type film thickness monitor (about 
0.2 nm/s), a shutter is opened, and membrane formation is started. It checks that 0.3- 
micrometer film thickness has carried out film deposition by the crystal type film thickness 
monitor, and a shutter is shut. This film thickness was formed 10 times and the formed pattern 
was measured. 

[0035] The mask pattern for a test used the same thing as an example 1 . In the 1st membrane 
formation, after 10 times membrane formation became an error (46 micrometers - 49 
micrometers) to membrane formation having been completed in the error span (49 
micrometers - 50 micrometers). Here, the output of the high frequency power supply was set 
up and the degree membrane formation of re-[ waiting ] was performed for heating and holding 
for 10 minutes, removing a film and becoming normal temperature so that it might become 300 
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degrees C about a mask in a vacuum. The result of having measured the pattern was settled 
in the error span (49 micrometers - 50 micrometers) like examples 1 and 2. From this result, it 
can be judged that the film adhering to a mask was removed by heating a mask. 
[0036] 

[Effect of the Invention] The effect which was explained above and which is taken below like 
according to this invention is acquired. 

1) Since an organic film can be removed easily and cleaning becomes possible each time after 
membrane formation, as shown in the example, the good patterning accuracy of reproducibility 
is acquired. 

2) The cycle which carries out air opening of the vacuum chamber is prolonged. Compared 
with the time of there being no cleaning mechanism at least, it extends [ in the injection cycle 
of material ] in 2 to 3 or more (it changes with the amounts of injections and film thickness of 
material) times that what is necessary is just to carry out air opening of the vacuum chamber. 
[0037] 5 hours and a total of 9 hours are taken to return it to the states (vacuous pressure, 
partial pressure of water, etc.) where membranes can be formed, once opening a vacuum 
chamber wide to the atmosphere to the vacuum exhaust air after baking powder by vacuum 
exhaust air for baking powder 3 hours for 1 hour. In order that the number of times which 
needs this time may decrease, manufacturing efficiency improves. 

[0038] 3) In order not to remove a mask at the time of a maintenance, as for position 
adjustment of a mask, the position adjustment mechanism of ** RIMASUKU becomes 
unnecessary only at the time of setting first. Although a mask position adjustment mechanism 
differs in a price with a method and form, it serves as a large cost cut. 

4) Although the time which the mask position adjustment at the time of mask exchange takes 
is required per time for about 4 hours, it becomes unnecessary [ this time ]. 

5) Only the organic film adhering to a mask is removable. Like plasma etching, it does not 
remove to an inner material to an evaporation source crucible. 



[Translation done.] 
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